Acute ethanol inhibits calcium influxes into esophageal smooth but not striated muscle: a possible mechanism for ethanol-induced inhibition of esophageal contractility.
In both humans and cats, EtOH administered in vivo and acutely decreases contractility of smooth muscle of lower esophageal sphincter (LES) and lower esophagus (LE), but not striated muscle of upper esophagus. To see if these effects are associated with perturbation of Ca++ homeostasis, esophageal muscle slices were incubated in vitro with EtOH and then 45Ca++. At steady-state Ca++ uptake, some slices were exposed to 1 microM carbachol (CCH). Although 100 mM EtOH had no effect on Ca++ uptake into resting or stimulated striated muscle of upper esophagus, it significantly inhibited Ca++ uptake into smooth muscle of LES and LE. For unstimulated LE and resting LES, 100 mM EtOH significantly inhibited both initial uptake and steady-state levels, whereas lower doses had no significant effect. EtOH at 100 mM also affected changes in Ca++ content induced by CCH stimulation. CCH increased total exchangeable tissue Ca++ content in LE, whereas it decreased Ca++ content in LES. EtOH at 100 mM blunted these CCH-induced effects in both LES and LE. In contrast to resting muscle, inhibition of CCH-stimulated LE muscle was not limited to 100 mM EtOH, because substantial and significant inhibition was also seen at EtOH doses of 25 and 50 mM, doses which are relevant even in social drinking. Thus, EtOH inhibition of Ca++ influx into esophageal muscle is selective for smooth muscle, can occur at pharmacologically relevant EtOH doses and could be the underlying mechanism for EtOH's inhibition of contractility of esophageal smooth muscle.